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iik±.(DXo (C N ^HjfiBAS C J: tlttx G a N TOU© > 3 >y h 4«afcftfc: tfj 
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±H3«Mi«£ £ D il^ilS G a N#£££tK8\ nMT*?!*«t4£*3-S 
5 fctf), ^©±{CMOCVDS*^ I n G a NM^ttf G a N^Cfi&x h: 

h7>>^^ (MESFET) i0i7-rVKXSMt5;^-t^5o Cft 
\£9*i/*)vm<Z> (0 0 0 1) HftfGaNJ|ifSii&IK<0 ( 0 0 0 1) flSfZ^fLT 

m 2 o t± s §3 mMBm-cm<ontz g a N$gi£gjK 3 5 gflj^fciMs^v 
15 — k 8 0 s^-na-cfc 5 o c comtvj a-— 1* soa, g a N^tssgis 3 5 ± 

fc, GaN^'^77f 1 0 It, Si K-7"nSGaNBill0 2t, iP£ 3 
0t>^hD-AO7> K-7I n 0 . < 5 G a 0 . S5 N#F*JI 103t MgH 
-7-pIA 1 0 . 2 Ga 0 . 8 NP$I£ji 104t Mg h*-7pMGaN3>^^ |> 

20 fcju ^> K-7-I nGaN^Pf 1 0 3 ©fflflSifcC J: 2>Zt& 
T~£s tztx.lt I n ©limits 0 . 2fc-r5fc«£iS8ftfc:fcSo 

5 tz PS £> ft 1\ fl&©SSMtfB!B© G a N * % t&mm ? Z> C«h #T £ 5 » 
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1212 lfciu ^3H»Hg-ef#e*tfeGaN#^ffi^3 5$ffl^fe«b- 
if 8 2^^ri21T^i)o ^#^1/— 9*8 2tt, GaNW B ffl3 5±t^ Ga 
N;^7 7llllks n-GaN3>^^M112^ n- I n 0 . 05 G a 0 . 
9B N^7V HJB1 1 3 i:. n-Alo.o,Ga 0 .„N^7yK1114fcs n- 
GaN^ KJf 1 1 5 Si h*-7'I n 0 . 15 Ga 0 . 85 N (35t>^XhD 
— A) /In 0 .„2Ga 0 . 08 N (70t>n h P — A ) fICJ:5MQWl 1 
16b, p-Al 0 . 2 Ga 0 .,NrtaJ^7y|'1117^ p-GaN^P| 
118^, p-Al 0 .o,Ga 0i „Nf7 , yP1191ks p-GaN3>*i> 
12 Oils ftfiftS*^ **&±TiBfre>*ffi&fcS#Hg*:£o-cv>Sa 

% ^m'ib v -v t vxs m 3 mm&mo g a n 3 5 \zm b 

* <d tCx l2I^MB&-r 5 #\ «»1hcd G a N liSSii i: C*JW» IK 
h5>i?X# (MESFET) ^MftUfco 30fWh7>i/*7^«S 
E$^fc$£U^ 5 0 0"Ci:^-5MSi!afc::j3^"C & 4 3mS/mrai:t^^ffl2n> 
?t7*>X (gm) A^fci-u *«^H^GaNi|i^M(d:, HT-t^-W X 

in 1 mmmmcD g & ^^.mmmm^.u^cDm^mmnm^^ znmw 1 t 

OI^T* 121 1 A-EIl DS#lttOTt5 0 

GaAslfi2l:l^ G a A s (1 1 DltfGaltftoTV^GaAs (1 
1 1) A&ffi&ffi/BUfco ^^7714, ^lOxK^^t^ae, & 



33 



- WO 99/23693 



PCT/JP98/04908 



tCtoTJF^Ufco CI<D|S£ S aEtftJHI^t — * 8 1 tioTG aA s«2©^JS 
5 0 0 0 CU:#*S{£J3 Us MJ * *\>U# 'J f>A ( T M G ) £#EE 6X10-" 
a t m. il{b7kSS£^I± 6 x 1 0 - " a t rru T > ^ :=- T & #JE 0 . 1 3 a t m 

0 0t|->^x hn-At: bfeo 

©^££^9 7 0 o C£|^iG^?U h IM-^Jl/tfiJ £A (TMG) 4M2xl 
0 ~ 3 a t nu l^t^Kfl^^-JEE 2 x l 0 _a a t m N 7* is^ — T-ft-ftm 0 . 2 a t 
m-e^n^ti/x^^V >M7 9 ^zm-X^tzo ^bT\ IM5//m/hr« 

11 1 B t^-r!8 2<7)X;fS7rs MS 1 ffi:nt:7^> ^jim 6 ±(3 S i 0 2 fr 

e>&s ^x?m 8 &jfci$b£:o cicop^ ^ h^-r t*js 1 o©-m##ipj£Sg icd^ 

t'7^>-v;uji 6© [10-10] izm-f, v*7Ji8<7>JP££,1$3 0 Onm, 

&tz s sic 3 oxiM-e, mn^miUit^m.mmmmz ^0112® 
a s m& 2 <Dum%M 970 "Ciz^uun u u t> a (tmg) & 

#J£2x 1 0- 3 atrru iUihyKM £#JE 2 x 1 0- 3 atm, T >^:=.T&^-JE 
0. 2 5atmT^ti?nS^t>A-7 9F^t#AUto ^ITx $^j2 0^m 
/hrC0Bj(;M{tT\5g2©ait'^Jri/-v;bji 1 2cDjp££,#3 1 0 0/^m^bfeo 

- T^^n «y =f- > G a A s itfe 2 1 M >>ai y h ol y ^ > VTZZ. 

GaAsltS2^tiSbfco ^bTlIC, G a A s &|£ 2 CDRfc£iifc:fi7T 
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C©GaN» B H im SMtf (0 0 0 1) iSh&oT&tK * 

©*gattl4XJia»«fK:J;SXie^fiMH4. 5£\ ?bts (EttffiK^mffiiffi*^ 
fcDIO 7 ( cm" 2 ) Sft-C&ofco CtltCctD> y ^ 7Si±C G 

~ 2 ) -Cfcofc©fctfc*«-^ Jga^RS^ftlfcfiWUfcClk^iPofc. 

2 

ftfc, ^l^»^fl!l©^»JT-2fe^^»J2^our, HI1A~!211D& 

GaAsS«2tt±s G a A s (111) ASfeifflbfeo £fc. tiyyy 
JB4x ^ l<2>:n£^^>^;Wi 6s SVi 2 -WHS 1 2fcJu ^TEl 

2 lc ^ -f MM il & ffl ^ T H V P E m fc J; o TM b fc o 

£1\ HI 1 AlZniirm 1 ©IiT\ >K>y 7tJ1 4&'HVPEY&tC«fcoTffJJjj<;b 
fco Z.©PS^ ffitrant&b — * 6 lta^TGaAs 3fU*£ 2 ©fflfiE&ft 5 0 0 °ClZ 
Jfifls***^ 5 x 1 0~ 3 a t nu 7>-I-^7^E 0 . lat 

8 0 0t>^ hn-AtbL 

fttc, n^77l41i:, HVPE?itJ;oT^lfflxt.^^i/t;H6£^ 

&£-fc-fco Z0)m, ifttfiMtb — & 6 ltiotGaAsilS20S^9 7 
0°C£#m{$|$U iM-fb7K5S^^JE 2 x 1 0~ 2 a t ms 7'>^-^5r^EE 0 . 
2 5 a t mt^ix^nix^ft>A"7 9 |*jtz#Abfco ^bt, J$5%£&tt 8 
0xzm/hr£bT, ^ 1 £>^b# 3rS/-WWB 6 <Dff ££#]4 //ml: bfc„ 

fcjfcfifcbfco d©BL * h "7^7*^1 0<D&^J5fa*mi <D^W*is* JIM 6 
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<D [10-10] (~|SH:)\ ^X?m8(Dm$%m3 0 Onm, •?X?ffi(DmP& 

I12^I^tfc„ ^<DfS£, IkWmht-f 6 1 CJ:oTGaAsl«20S 
J££*<;j9 7 0°CC::Jf-?Sm#U i&ft7j<lS££NE 2 . 5xl0- 2 atm, 7->^ 
-T£#J±0. 2 5 a t mt^ix?njxffc;f-+ 7 9 rtt^Abfco ^ bTs 

1 0 0/zm/h r (dbts s£ 2 com b^ ^>-wujf 1 2<7)JP£&^J 
10 0//mCbL C©J:-5(3 N *HMjf^J-e(±s HVPEfiSffl^Tl^fcfes 
««ISMSS§J1 ufcM 1 titiKbTs ^b^^>-wWi £7)/5£ 
& 3l< T 3 £ t * S T* § tz o 

- y ^ > ^"tt G a A s »S 2 1 HMf m >)x^i^> £f f 

GaAs*t2^t|^£bfe« ) ^LTit{Cv GaAsS«2©iSiB{:Slf 
IftlSIlts GaNMiSl 3&^Jo£-tffc 0 

■T JSC to*.. uOGaN^Sim mSLMifi (0 0 0 1) ® o T £ »K € 

tt)5xl0 7 (cm- 2 ) ISJ^T-fe^fco CintCiDs ^W7/^7itS± 
CGaNxt^^j/t ;i/jf ^Sfife b &»£<B*Rfif&fiE#¥{aiBSt ^ fe D 1 0 3 
(cm" 2 ) o tz(Dlz Jt^T * JSS^RS^M t (SM b fe d o 0 

gisga 3 

& t s H2 © ^JlB^iJ If fe £ H»J 3 (3 o v \ T s 121 6 A ~ [21 6 D & # na 

bT§«PJ31-£o 

GaAsffit2C(±, Ga As ( 1 1 1 ) ffl^AsS^oTOSGaAs ( 1 
1 1) BStE&is&fflbfco £fcs ^v7tM2 4&tffg2<D:nb , #*-^;Wi 2 
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1216 AC^-cTiS 1 CDXaT\ GaAsJg^2±fcvx^ii8*jFMbfco 
* b 7"JS 1 0 Ofi^lRl* GaAslI20[ll-2] (ClqJlts . 

mi: Ufeo 

121 6 B t^-Tlg 2 <DX@-£\ ^ h 5 -f 7*ja 1 0 i*j©G a A s »M 2 ±&C 

mt-P8 liaotGaAs Sfi-iK 2 CD^S^ 5 0 0 °ClzW^m% U h V * 
^rtf'J^A (TMG) 4M6xl0 H atm, l^-fbTk^S^flE 6 x 1 0 
a t nu 7>^^7S^E0. 1 atmTf^na^t>A7 9^CiAb 

tfac, 16C CTfx-Tt® 3 ©ISX\ M>y77l24 ±t N #Mk&J8i&{fc«9£lffi 
figSr£l3J:^Tai^^^^^;i/®2 6 -frfco iOB, &#tMt-# 8 

lC < t^GaAslffi2 0iaR*^ 8 2 0 •Cfclf fflfiSfir U h U ^ U »> 

A (TMG) £#J± 3 x 1 0 ~ 3 a t m s iMfl^fil&^EE 3x10 ~ 3 at m, T 
>^-T%<frR.O . 2 a t mT"^*l^ftJxJffof-*>M7 9 flfczSAUfco ^LT, 
£i£JS:j&l£&&\) 3 0 Am/h r id Its :t f<5? 3r*> -WUJ1 2 6 100// 

HI 6 D Id 77* -T 81 4 ©X@T% ^^xy^^gtlSgU T-V^e 
-7^xyf>^a-eG a A sM2 lPSH^xy h x. >y £ £ £T*x 

GaAs36|R2*^t:Wi*Ufco ^UTil^tc, G a A s MU 2 ©ffi^iBfcffi 
JgM <&ME U T s G a N mm&J&R 2 7 <8c^fift<3f -tffc. 

-&mmmiz «t d wsastifc g aNTOte, mm&&mmmm it d 2 

xl 0 7 (cm" 2 ) gfirefeofc. *^M^Jt «t DtOii^ftfcGaN 

^SlE^iJ 1 *5 «fc Xffmm 2 CD G a N «fc 0 &i|E#&J£#* 
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mm i & xvmmm 2 x t> <& i^x@^'j>ft =3 * h bum^id s c h # 

5 

$ 3 mmmmcDmiMM-e&zmmM 4 iz-o^x, m 8 a~ei 8 d 

GaAsStS2tli G a A s (111) AStOTlfc. ;w:7t 
10 Ji4 N m 1 (Drcb'^^^^^Jl 6, &t>"tf! 2cD:n£#^>-wi^l 3 4 teu 3rC(2l 

£ "f> 121 8 A fc^-fffc 1 oigt\ n v y tM 4 &&f&&AJfi<btti£tf§j$g& 

5 0 0 "CtCfMSSJf b^WJ>>A ( T M G ) &#-BE 6 x 1 0 - 4 
15 a t m s iJUb7k3l£#l± 6 x 1 0 _1 a t m N T>-b-~r£#l± 0 . latmt 

0t|->^"^ h P— A£ b£o 

^;i/Jf6£j#S£-£fco iOBSs lt:J:oTGaAs»g2 
20 <DiM£^ 9 7 0 -CfcMfifti* Us h U / f-^iS U "7 A ( T M G ) £#0E 2 x 1 
0' 3 atm, mtTkm^-fttEZ x 1 0~ 3 a tm s 7 >^-7&ftm 0 . 2 at 

MJKT% m l^^b , 37^r^^;i/]16©if-^^^)2^mtU/ro 

18 Blc^-r^2©X^:T»s fg l©xt:*:*^*;WS6±CS i 0 2 *> 
25 f.^5^^I2 8Wbfeo d©B8U P8n&3 0 & 12Z©g;*#2 Aim© IE 
BtU <10-10>M32Ot'^L46^ms b d & 5 fimh b 
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tz a m*)£ro<l 0-1 0>»3 2[BI±^ N <i 0-10>^t3^ 

As3filR2©iaflE*«ll 0 0 0«Cfc#M«i#U hU^-T-^tfV^A (TMG) 
^ ff4x 1 0~ 3 a t nu JM<t7j<«&^EE4 x 1 0" 3 a t nu :f>^-t£# 
SO. 2atm-e^tiSf5ft^7 9rtfc*AUfc. ?bt, JftftXAft 
$<J2 5/zra/hrlllt, !520xh'M:->tMl 2<DM^^mi 0 0^m(z 

08Dt^t«4©I«-e % ^^fca* j|ft|tu ZETkT- 

^Lfco ^ttitts GaAs^M2cD[5^Mt?i^M^JiBUT, GaNiji 

«0'J© G a N JM£@&£<D|U*iftltttt 7 7 0 mmT\ G a N#«Jia«©S 

* > «»J© G a N fct,#j 0 . 0 0 5 G P a tft) 1 / 1 0 lcfi« 

bTuto ^ G aN#^at-fS©|^]^^tt,±iiliCDX h— <£>5J;($GC(2)) 

* ,j7i "*2x 1 0 '"cm-\ ij 7 «18 0 cmW • SfSoofe. 

ggJM 5 

ftt, ^ 5 mmmmcDmrnm-e^^mmm 5 coim, ei 1 3 a~h 1 3 e £ 
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GaAs£|R2tcfcj\ G a A s (111) AStRSffifflUfco Sfc, n*7 7 7 
124, Ml 1 <D^\Z#*is*)\,JB4 4, %.Xfim2<D^\Z**i/*>um4 6 fcJu ± 

£?\ @13AtitflO.IiT! N GaAsSt2±CYX^I3 8M 
Ufco d©Hk mnm 4 0 4iSS*»2jtzm ©PH&fcU <1 1 - 2 v 
?-L&6//m, £y?-d£5. P Dllr? < 1 1 - 2 

lel±£> <1 1 -2>ysmz3 ^mfoff.bfc. 

[11 1 3 Bfc^T^2<DX®i? N _ PlPi4 0rtOGaAsaig2±(iny 
77i2 4SHVPEStJ:otMUfco £©&U ffiioMlt:--* 6 1 tc «fc c 
tGaAs 2 5 0 0 °C(C#MM^ U h U * 7-;i/2f 'J ^ A ( T M 

G) 4M6x 10- 4 atra, lg<b7k3R4^ffi 6 x 10 H atm, 
SMO. 1 a tm'C j eft*'ftRjfc?-*>A?5 9l*Uc#AUfco ^ Lt\ My? 
rjf 2 Anmisftmi 0 0a|->^* h P-Al:lL 

&{C N HI 1 3 CCitl3©Ii?, ny7 7j|2 4±l3, HVPEffitio 

r> T G a A s 2 ©M:£$<] 9 7 0 °C{c:#v&{£#f U h'J^ U A ( T 

MG) £#JE 5 x 1 0 ~ 3 a t nu Jfifls*lc3fc*#BS 5 x 1 0~ 3 a t nu 7>^^ 

-Jt3£jt&$J2 5//m/hr!: It, f& 1 © x e £ * £/ -wujg 4 4©J?££$<J5 0 

IH 1 3Df;:^-ff&4©X*fT% ^x^&xy^J/'gBrtfcEBtU 3E 
zfc-Ctt 1 0 l^ffix 7f>^bt, G a A s MR 2 &^±tl|»5fe Lfeo C© «fc -5 fc 
It, -Ms f^ft 5 0 wmOllOG aNIglig^iabfeo . 

MOT, 13 1 3 Et^ti5 0I|It, SH l<D^W**>*)im 4 4±fc N H 
VPECioT, J$g*ILJ£ 1 0 0°Clzxm-ik7kmcDfrJ±2 x 1 0" 2 a t rru T 
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y^-TCDfr&O . 2atmT% m 1 0 0 jum/h r ©figgj&Kt? G a Nft><b & 
St^c^t^^-wi^ 6&jp£;ft 1 3 0#mj5jyi£-tf-£o ctitJ;Ds J¥ 

mmmx*(D%.m$sl&fi s 2 x l 0 7 /cm 2 igi:fl<«^titt , t), 
I*JSIU&7J*> 0 . 0 0 2GPai:#ffc'J^^it»ofco 

gjjffij 6 

& t s m 8 fiWBMIBi CO 7? & S HfllEtfiJ 6 tzo ^ 7\ 121 1 6 A ~ EI 1 6 F & 
#«tf'JT"fdu GaAs|jft2fcLtGaAs (111) A^&fcffifflbfco 

^TH 2 id 5* TSvfflfftSSSB £ ffl^THVPEi&fc«fco*CJBfSLfc 0 

£1\ HI 1 6 A&tfTW 1 CUT, GaAsStS2±{3V^^Ji8SJfMU 
fco Z.<om» Xhv^^lO ©fi^lSl* G a A s S*£ 2 © [1 1 - 2 ] Idfa 
Its vx^/i 8cDm$ttfo3 0 0 nm N PffiCD^P %® 5 /im, &IBQ&#| 
3 jurat Ufeo 

016BC^t^2©XS^ G a A s26& 2 5 0 0°Cfc: U 

* h^^ymi Ort0GaAsltI2it:A">)'77l2 4&HVPE 

ftl^ HI 1 6 C izfjkirm 3 ©X|S7!\ G a A s 2 ©ifiJK*lKl 9 5 0 "Cld U 
fc^ftgT'. ;W77l 2 4±£HVPE&lC<fcoT^fc'#3^>-Wl/Jf 2 6^2 
0 0 ,umjM£-l±£ 0 

Ifet, 01 6Dt^t^4©lg^ G aA sift2 &3E*T?3iy^->^Ktic 
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bfco 

El 1 6 E KLTFtm 5 ©xg-efcts EJ&?-*>rt 5 9 1 0 2 0 °Cfc b 

fcttSTt*. :nh*#:^>-wi/Ji2 6±tH VP iotxt^i/tJH 6 2 
££e>£JP{WU GaNililS^-T >=f>y h 6 4 £JI$]5j<; bfc 0 -f h 6 4 

h 6 4 £OTt U 5 0 mm. Jp^^j 3 5 0//mffl G aN^Ift 6 6 * 

(frasMbfco 

jgfi N -Y > =f y h 6 4 GD§±Mfr <~>t# <b tl1z G a N TOU^tS 6 6 ©l^ti 
^ffl^bfc^iS. dr-v U T^IHSttn^ 2 x 1 0 1 8 c m" 3 -?. it^llUt&s 
200cm 2 /Vs, Jrbffitaii. 0.017 Q cm "C'Jfe-ofe 0 

-f>=fy h 6 4 OiTOA^f fjtlfe G a 6 6(OS^ 
t4*»!lJfcbfc*gjR. ^t'J7l)t!inl 8xiO l8 cm- 3 T% tt?&flbttHu 15 
0 cm 2 /Vs. JtjSififcU 0. 0 0 6 Qcm T'fc o tz. 

$ s d © G a N 6 6&fflKInGa NSMI htSLED^ 
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(cisj±Lfco ftftmmti s fii±istzm&&, e©LEDm ^mmz^<co 
mmm&tfw-iL u t ^ § c *t u t & ^ t & ji i*i c gii^u^. 

5 7 

&tu m 8 siiMi^j 7 to^t, ii 6 A~m 1 6 

«»JT'tts GaAsSI2atGaAs (1 1 1) AM£&Jflbfco 

io ±xm 3 l, 

*?\ El 1 6 At^-rm 1 ©Xg-?:\ GaAsS«21(:7X^I8eML 
fco Z(om. 7, h^-Y 1 0©-I^^|Sl^GaAsllS2cO [1 1-2] (C(p1 
It. TZ^i8©f^^5 0 Onm, ^7 7SB©i|liP 5 ,uiiu &tfl8Q£^ 
15 3//mi:bL 

m 1 6 B (C^-TM? 2 cr>XW:t\ G a A s J£*£ 2 *m 4 9 0 °C(3 b 

tzWMX. 7 h ^ ym 1 0 |*]CDG a A s 2 ±tzn -y77l24SHVPE 

■J 

SCctoTJF^Ufco IrK Ms» 7712 4CDjp£&, ftj 8 0 0^->7'X h D — A 

20 EI 1 6 C IdTfs-T^ 3 ©XiFlTs G a A s m% 2 C0fM^,^ 9 7 0 "Ciz U 

JIM 2 6 *m 2 5 wmM^tfe, 
tf^s EI 1 6 D 4 (DT.mX\ G a A s M 2 Z^EikX^v ^ > VVfeg; 

bfco 

25 El 1 6 E izfjktW, 5 ©x|S-e(± x J5£^-1* >;\'7 9 ^fflfig^ 1 0 0 0 'Ctr U 
fcVtmX\ 3ib-^Jp^>^;i/ji2 6.ttHVPE?S(;iotih^^i't;i/i6 2 
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ftm±M3 Ommtfc^L 

h 6 4 SWi Us *M£fcJ 2 0-^30 mm. I^4 0 0^m©Ga N#J^^ 

» V \ # N *»^J tc is v NT tts 1 HOSSl&AHl! C «fc 0 2 5 £ 

ffi, A >3y h 6 4©* Hffi#&f§e>ftfcGaN^[gg2&IS6 6©®M^£ 
3M5£Ufc*§lfl N U r*ftt±n£! 2 x 1 0 1 8 c m- 3 T\ tt-TMjJttts. 2 5 
OcmVVs, ttffilt 0. 0 1 5 Qcm-e&ofco 

MM! 8 

ft 9 »^©»^Jl?fe?.^»J 8 m 1 7 A-121 17CS 

^mmX'it, GaAslS2J:lTGaAs (111) A^Rfcteffl bifco 
^fcs A'y77i2 4*jJ;r;x^^^^t;i/16 8li> hfc£H2 K^-rj&g^ 

£f\ 017At:fstil©XST% GaAsM2±Cvx^i8WU 
fc D dflDHk ^ hv-f^/gl 0<D§^#|p]£:GaAsffi«2<D [1 1 -2] fclSj 
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0 0°Ct Xh7^7*10^GaAsS|2 ±fc/ty 7 zJf 2 4 

^HVPESCiotMlfeo My 7tJ12 4£DJP£fcfc > &9 0 0t>^ 
7. h D— Ate Lfco 

5 121 1 7 B IZmirW, 2 G0I*IT% G a A s 2 OjggS§<t| 1 0 0 0 °C(z 

y 7 t M 2 4 ±(c HVPE J;^-Cx^^^t;H6 8^ 

0**asa*4> oisa^j&r-Cx e>±ia*ji5ffls*e©Sf$ i±w 1. 6c m-eas 
10 m^x. m 1 7 c(c^-r^3©xiit% ftjM0;*^tr— tcct^-c^ny 

h7 0£WrU J¥£$tl3 0 0 ^mCDGaNWli? 2 & 1 2*fc#fc 0 Z.(D 
G a N |^ Q B B St 7 2 D <D3g£l£{± jl <=> ftfcfr o fco i#k iJIMI 

±m©»^j i 5 t?tts i laosajiiaat: <t d i *fc©$MSii*tR ua» 

15 m ftta ^ fr\ ^Jfeitfi] (3 £ v n x (i> 1 HI ©illl £ «fc i? l 2 £> 

$u 4 >n*^ h 7 -0©»t«iBifflj*»e>we)nfeGaN^teaafetR7 2©mm^f±^ 
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